FAGE: 1 PHING GATE. CEdaige

FAILURE MODES EFFECTS ANALYSIS {FMEA] — CIL HARDWARE
NUMBER: 05-6-2237 =X

SUBSYSTEM NAME: ELECTRICAL POWER DISTRIBUTION & CONTROL

REVISION: D D5/03/88
FART DATA
PART NAME PART NUMBER
VENDCR MAME VENDDR NUMBER
LRLU I PANEL CT3AF WOT0-73C2BS
SHLU D SWITGH, TOGGLE ME4RZ-D10Z-7152

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
SWITCH, TOGGLE, LEVER LOCK, 3P2F - EXTERMAL TANK SEFARATION SELECT

REFERENCE DESIGNATQRS:  35V73A3ATE3

QUANTITY OF LIKE ITEMS: 1
CME

FUNCTION:
PROVIDES CARPABILITY FOR CREW TO EELECT EITHER "AUTO" {GPC CONTROL) OF
"MANUAL" {CREW CONTRQL) MODE FOR EEPARATION FROM THE EXTERMNAL TAMK.
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FAILURE MODES EFFECTS ANALYSIS FMEA -- CIL FAILURE MODE
NUMEBER: 05-6-2237-03

REVISION®: n a8 aeg

SUBSYSTEM NAME: ELECTRICAL FOWER DISTRIBUTION & CONTRGL
LRL: PANEL C3A7 CRITICALITY OF THIS

ITEM NAME: SWITCH, TOGGLE FAILURE MODE: 1Rz

FAILURE MODE:
TWO "MANUAL" POLES FAIL CLOSED. ONE "AUTO" POLE FAILS QPEN, ONE "AUTO" POLE

SHORTS TO GROUND, AND ONE POLE "AUTO" REMAINS INTACT {CLOSED)

MISSIOM PHASE: LG LIFT-OFF

VEHICLE/PAYL. OADIKIT EFFECTIVITY: 102 COLUMEILA,
103 DISCOVERY
104  ATLANTIS
108 ENDEAVOLIR

CALIEE:

FIECE PART STRUCTURAL FAILURE, CONTAMINATION, VIBEATION, MECHANICAL EHOCK,
FPROCEESING AMOMALY

CRITICALITY 111 DURING INTACT AEORT ONLY? NO

REDUNDANCY SCREEMN A) PASS

B8] FASS

C)] PASS
PASS/FAIL RATIONALE: ..
A}
B)

PASSES "B” SCREEN BECAUSE ET SEPARATION MODE SELECT SWATCH IS
INGTRUMENTED AND DISPLAYED TG GROUMD FLIGHT OPERATIGNS PERSONNEL THE
CREW CAN RESPOND IN A TIMELY MANNER TO MANUALLY INITIATE ET SEPARATION.

C}

- FAILURE EFFECTS -

{A) SUBSYSTEM:
FAILURE OF TWO "MANUAL" POLES TO THE CLOSED POSITION AND TWO "AUTO"
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FAILURE MODES EFFECTS ANALYSIS [FMEA) - CIL FAILURE MODE
NUMBER: 05%-€-2227-103

POLES IN THE OPEN POSITION WILL RESULT IN SWITCH REDUNDANCY MAMAGEMENT
(RA) SELECTION OF THE "MANUAL" POSITION.

{B} INTERFACING SUBSYSTEMI(S):
INHIBIT OF AUTOMATIC ET SEPARATION

(G} MISSION:
FIRST FAILURE - NO EFFECT.

(D) CREW, VEHICLE, AND ELEMENT{S):
SAME AS (T}

{E} FUNCTIONAL CRITICALITY EFFECTE:
1. TWO "MANUAL" POLES FAIL CLOSED, ONE "AUTO" POLE FAILS OFEN, ONE "AUTOD" POLE

SHORTS TO GROUND, AND ONE “aUTO" POLE REMAINS INTACT (CLOSED)
Z. MP5 LH2 MANIFOLD PRESSURE TRANSDUCER FAILS BETWEEN 50 AND 8C PSIA

DURING ASCENT. PRIOR TO EXTERNAL TANK SEPARATION, THE ET SEPARATION SELECT
SWITEH FAILS SUCH THAT THE ROLLER AND SPRING FROM AN "AUTO" POLE BREAK OFF
CONSEQUENTLY THE ROLLER SHORTS AN ADJACENT "AUTO" POLE TC GROUND AND
THE SPRING CLOSES CONTACTS ON TWO "MANUAL" POLES. THIS WILL RESULT IN A 2 OF
3 "MANUAL" VOTE AND A 1 OF 3 "AUTO" VOTE. THE SWITCH REQUNDANCY MANAGEMENT
(R WILL SELECT THE MANUAL POSITION, RESULTING IN ALTC ET SEFARATION INHIBIT
AND NQ GPC FALULT MESSAGE wiLL BE DISPLAYED TO THE CREW. AUTOET
SEPARATION WILL NOT OCCUR AND THE CREW MUST NOW PERFORM A KEYBOARD
ENTRY USING OVERRIDOE SPEG #51 [TEM 39 ENTRY TO MANUALLY INITIATE ET
SEPARATION, ET SEPARATION IS DELAYED BEYOND MECO + 19.4 SECONDS BY THE
PERFORMANCE OF THIS PROCEDURE. SHOULD THE MPS LH2 MANIFOLD PRESSURE
TRANSDUCER FAIL BETWEEN 60 AND 80 PSHa PRIOR TO COMPLETION OF THIS ITEM
ENTRY, ET SEPARATION MAY QCCUR AT THE SAME TIME THAT THE MPS OUMP |5
INITIATED. THIS MAY RESULT IN ET RE-CONTACT WITH THE VEHICLE AND LOSES GF
CREWMVEHICLE.

g

-SPOSITION RATIONALE-

iA) DESIGN:
REFER TO APPENDIX A, ITEM NO. 1 - TOGGLE SWITCH

{3] TEST:
REFER TO APPENDIX A, ITEM NO. 1 - TOGGLE SWITCH
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FAILURE MODES EFFECTS ANALYSIS (FMEA} — CIL FATLURE MODE
NUMBER: D5-6-2237-03

REFER TO AFFEMOMX A, ITEM NO. 1 - TOGGLE SWITCH

GROUND TURNAROUND TEST
VERIFY EXTERNAL TANK SEFARATION MANUAL SWITCH POSITIONS. ACTIVATE SWITCH
AND MONITOR SEPARATION "AUTD", SEPARATION "MANUAL" ENABLE, AND SERPARATION

IMITIATE STIMJLIL. TEST PERFQRMED ALL FLIGHTS.

{€) INSPECTION:
REFER TO APPENDIX A, [TEM NQ., 1 - TOGGLE SWITCH

(D} FAILURE HISTDRY!
REFER T AFPENDIX A, ITEM NO. 1 - TOGGLE SWTTCH

{(E) OPERATIONAL USE:
FLIGHT CREW REQUIRED TD PROVIDE MANUAL BACKUP FOR EXTERNAL TANK

SEPARATION VIA KEYBOARD ENTRY LSING OVERRIDE SPEC &51 ITEM 3% ENTRY.

- APPROVALS -
3S&PA ENGINEERING WL MUSTY
SSRPAE MANAGER : DF. MIKULA
SUBSYSTEM MANAGER L. COTTA :
NASA MOID ' M. PATEL : - 2 e
USA SAM : : "f_f.:ﬂ.ﬂ__%m E"@Zﬁ
USA ORBITER : : ;
NASA DCE : ‘
NASA SREDA : .

Lo
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FAILUURE MCDES EFFEGTS ANALYSIS (FMEA) ~ CIL FAILURE MODE
NUMBER: 05-6-2237-03

GROUND TURNAROCUND TEST
VERIFY EXTERNAL TANK SEPARATION MaNUAL SWITCH POSITIONS. ACTIVATE SWITCH

AND MOMITOR SEPARATION "AUTC!, SEPARATION "MANUAL" ENABLE. AND SERFARATION
INITIATE STIMULI. TEST FERFORMED ALL FLIGHTS.

{C) INSPECTICMN:
REFER TO APPENDIX &, ITEM NO. 1 - TOGGLE SWITCH

(D) FAILURE HISTORY:
REFER TC ARPPENDIX A, ITEM NG 1 - TOGGLE SWITCH

(E) OPERATIONAL USE:
FLIGHT CREW REQUIRED TO PROVIDE MANUAL BACKUF FOR EXTERNAL TANK

SEPARATION VIA KEYBOARD ENTRY USING OWERRIDE SPEC #51 [TEM 38 ENTRY.

- AFFROVALS -
S34PA ENGINEERING DWW MUSTY
SSEPAE MANAGER D OF. MikKULA
SUBSYSTEM MANAGER L COTTA
NASA MOD "M PATEL
LS4 SAM :
USa ORBITER
NASA DCE
MAaSA SRALA
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